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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document covers the general requirements for concrete sleepers and bearers.

Concrete sleepers and bearers are safety critical components for railway applications. They are not
covered by any other International Standards for structural concrete.

As safety critical components, an agreement is needed between the purchaser and the supplier to
perform sleeper design and manufacture as well as to operate a factory quality system.

vi © IS0 2022 - All rights reserved
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INTERNATIONAL STANDARD 1SO 22480-1:2022(E)

Railway applications — Concrete sleepers and bearers for
track —

Part 1:
General requirements

1 (Scope

Thif document defines technical criteria and control procedures which need to, be satisfied by the
conptituent materials and the finished concrete sleepers and bearers, i.e. pré€east concrefle sleepers,
twip-block reinforced sleepers, bearers for switches and crossings, and special elements for railway
tragks.

Thif document defines mechanical tests which provide assurance'of the capability of gleepers or
bea]Eers to resist repetitive loading and provide sufficient durabiljty. In addition, it places ¢ontrols on

manufacturing processes and tests to ensure that the concrete’ will not suffer degradatior] in service
through chemical reaction and frost damage.

2 |Normative references

The following documents are referred to in the text in such a way that some or all of their content
conptitutes requirements of this document. For dated references, only the edition cited dpplies. For
undated references, the latest edition of the referenced document (including any amendmengs) applies.

[SO|22480-2, Railway applications — Concrete sleepers and bearers for track — Part 2: Prestressed
monoblock sleepers

[S0|6892-1, Metallic materials —, Tensile testing — Part 1: Method of test at room temperature

[SO|6506-1, Metallic materiqls.— Brinell hardness test — Part 1: Test method

3 |Terms and definitions
For|the purposesofthis document, the following terms and definitions apply.
[SOJand IECmaintain terminology databases for use in standardization at the following addrfesses:

— |ISO Online browsing platform: available at https://www.iso.org/obp

31
purchaser
body responsible for acquiring the product on the end user’s behalf

3.2

supplier

body responsible for the use of this document in response to the purchaser’s (3.1) requirement, and for
requirements which apply to the manufacturer (3.3)

©1S0 2022 - All rights reserved 1
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3.3

manufacturer

producer

body producing concrete sleeper (3.4) and bearer (3.5) products

3.4
sleeper

transverse component of the track which controls the rail gauge, inclination and which transmits loads
from the rail to the ballast or other sleeper support

3.5

bearer
transverse
geometry

bf two or more stretches of running rails and different pieces of special trackcwerk,

transmits loads from the rails to the ballast or other bearer support

3.6
bending n
internal m
produces t

3.7

positive b
bending mq
of a concre|

3.8
negative b
bending md
concrete sl

3.9
rail seat
area on wh

3.10
rail seat a
rail seat (3!

3.11

joment

bnsion and compression in the element

bnding moment
ment (3.6) which produces tension or reduces compression/at the bottom of a cross-sec
te sleeper (3.4) or bearer (3.5)

ending moment
ment (3.6) which produces tension or reduces‘compression at the top of a cross-section
peper (3.4) or bearer (3.5)

ich a running rail rests

rea
9) and the immediate atea around the fastening system

twin-block reinforced sleeper

sleeper (3.4

3.12
testload
load applie

) in which twoweinforced concrete blocks are connected by a steel connecting bar

d during testing

3.13

component of switches and crossings which controls rail gauge, inclination and the relal:ive

and

bment created by external loads applied to the concrete sleeper (3.4).or bearer (3.5) which

fion

of a

bending crack
partial split in concrete due to an external bending moment (3.6)

3.14

residual crack
bending crack (3.13) measured during a test after an external bending moment (3.6) has been applied
and has been removed

© IS0 2022 - All rights reserved
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3.15

first crack

crack under loading irrespective of width which originates in the tensile face of the concrete sleeper
(3.4) and bearer (3.5) extending to a minimum depth of 15 mm on one side or other of the concrete

sleeper and bearer and which increases in width (at the depth of 15 mm) with further application of
load

Note 1 to entry: The crack under loading is a bending crack (3.13) measured during a test with an external bending
moment (3.6) applied.

3.16
mijimum concrete cover
minimum cover given by the nominal cover reduced by the production tolerance

3.1

desiign approval test
testl on a concrete sleeper (3.4) or bearer (3.5) or part of a concrete sleeper of¢héarer to d¢gmonstrate
conjpliance with the acceptance criteria

31

routine test
test| carried out on a concrete sleeper (3.4) or bearer (3.5), as a partefithe manufacturing quality control
profess

4 |Symbols and abbreviated terms

Symbol Description Unit
Fe initial reference load for positive bendiig test at centre section kN
Fool, initial reference load for negative beriding test at centre section kN
F.. test load which produces first ctack formation at the centre section during positive| kN
bending test at centre sectiom; foad preceding the load for which a crack width meag-
ured under load, at 15 mnidepth, is equal or higher than 0,02 mm on one of the facg¢s
F..d test load which produees-first crack formation at the centre section during negatiye| kN
bending test at centresection; load preceding the first negative test load for which|a
crack width measureéd under load, at 15 mm depth, is equal or higher than 0,02 mm
on one of the faces
Fp initial reference load for positive bending test at rail seat section kN
Frolos testload for which a crack width of 0,05 mm at the bottom of rail seat section persisfs| kN
after removal of the load during positive bending test at rail seat; load preceding the
testload, for which aresidual crack width measured at 15 mm depth, persisting after
removal of the load and is equal or higher than 0,06 mm on one of the faces
Frols testload for which a crack width of 0,5 mm at the bottom of the rail seat section pef-| kN
sists after removal of the load; load preceding the first positive test load, for whigh
aresidual crack width measured at 15 mm depth persists after removal of the load
and is equal or higher than 0,51 mm on one of the faces
Fron initial reference load for negative bending test at rail seat section kN
Fp maximum test load which cannot be increased during positive bending test at rail| kN
seat section
F.. testload which produces first crack formation at the rail seat section during positive| kN
bending test at rail seat; load preceding the load for which a crack width measured
under load, at 15 mm depth, is equal or higher than 0,02 mm on one of the faces
kiq coefficient used to calculate the acceptance criterion for testload F, o5 in the cyclictest| —
ki coefficient used to calculate the acceptance criterion for testload F ) o5 in the statictest| —

©1S0 2022 - All rights reserved 3
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kg coefficient used to calculate the acceptance criterion for test loads Fy s or F.ginthe| —

cyclic test

koo coefficient used to calculate the acceptance criterion for testload F, 5 in the statictest| —

ks coefficient used to calculate the acceptance criterion for testload F,z in the fatigue test| —

ki coefficient used to calculate the acceptance criteria for testloads F,, F..and F_,in| —
static tests, taking into account the age of the sleeper or bearer at the time of testing
(see Annex A)

M, reference test bending moment for design approval tests and routine tests kNm

MO Cnes reference test hpnding moment for the npgm’ivp hpnding test at the centre section kN

My .pos |eference test bending moment for the positive bending test at the centre section kNm

My . nos |[eference test bending moment for the positive bending test at the rail seat sectiom) -’ kNm

M., pending capacity for first crack formation of the prestressed concrete cross-section,| kNm
calculated for the age of the sleeper at the time of testing

My cneg |pending capacity for first crack formation for a negative bending monrent at the| kNm
sleeper centre

M pos |pending capacity for first crack formation for a positive bendinginoment at the| kNm
sleeper centre

M. 105 |Ppending capacity for first crack formation for a positive bendingmoment at the rail seat| kNm

M, Characteristic bending moment which is the bending mpinent due to dynamic rail| kNm
beat load P

My ¢ neg |fharacteristic negative bending moment at centre’section which is the negative| kNm
pending moment at centre section due to dynamig.¥ail seat load Py

My . pos |fharacteristic positive bending moment at centrg séction which is the positive bending| kNm
moment at centre section due to dynamic railseat load P,

My 1neg |fharacteristic negative bending momentat rail seat section which is the negative| kNm
pending moment at rail seat due to dynamic rail seat load Py,

My . pos |fharacteristic positive bending moment at rail seat section, which is the positive| kNm
pbending moment at rail seat due'to’ dynamic rail seat load Py,

Py lynamic rail seat load which.i$:the characteristic load on a rail seat of the sleeper for| kI
hormal service dynamic lgading taking into account traffic demand and maintenance
ronditions

Qmaxfat | FO€fficient used to caletlate the upper testload for the fatigue test —

5 Deteqmination@ftestloads

5.1 General

The track pystem is an assembly of transverse sleepers or bearers secured to the rails by meanfs of

fastening s

rail profile, the inclination of the rails and the spacing of the concrete sleepers or bearers.

5.2 Loads for sleepers and bearers in track

5.2.1 Loads

YSTEms and Supported by ballast or Other SUPPoOrT. It 1S characterized by Tthe track gauge,

the

The track is subjected to repeated loads in three different directions, generally applied simultaneously:

a) vertical loads from axle load and service conditions;

b) lateral loads from guiding forces;

© IS0 2022 - All rights reserved
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longitudinal loads from acceleration and braking, thermal stresses in continuous welded rail, etc.

As rail traffic loads can vary in a large range, three different load levels shall be taken into account to

defi

ne technical requirements for sleepers and bearers:

— normal service dynamicloads due to rail traffic under regular maintenance conditions for track and

rolling stock;

— exceptional loads can occur repeatedly due to poor quality of rolling stock or track (e.g. impact
loads due to large wheel flats, railhead corrugation, frozen ballast in combination with uplift at the

sleeper centre);

At 1
its g
aftd

5.2

Thd
sha

Thd
elas
the

applied to the concrete element is only a proportion:of'the wheel load.

For
be 1

5.2

Thd
of b
estd

Thd
tak
infl

The

5.3

accidental loads (e.g. impact load due to derailment) occur once during service life, j-€.|t
or bearers are usually replaced after being exposed to accidental loads.

ormal service dynamic and exceptional loads levels on sleepers and bearers, the track {
eometry including gauge, top level and alignment and its durability. Durability-is no long
r accidental load actuation.

2 Load distribution

assembled rail, fastening system and concrete sleepers and bearers on ballast or oth
1 be considered as a beam on a continuous elastic support.

moment of inertia of the rail profile, the spacing of the concrete sleepers and beard
ticity of the whole assembly on its support, have an-influence on the longitudinal disf]
vertical loads applied to the rail. As a result, at normal service dynamic load level, the rd

impact loads at the exceptional or accidentabload level, the effect of load distribution by
educed or even negligible.

3 Characteristic bending moments

distributed loads generate bending moments in the sleepers and bearers. A charactel
ending moments, produced by characteristic dynamic rail seat loads, is used in this d
iblish the technical requirements for sleepers and bearers.

characteristic bending:moments for sleepers and bearers shall be determined by the
ng into account static wheel load and wheel load fluctuation, as well as the normz:
lience of wheel and track irregularities. This can be done by calculation or measurement

design of sleepers and bearers shall be based on the characteristic bending moments.

Testloads

he sleepers

hall retain
br required

er support

rs and the
ribution of
il seat load

the rail can

[istic value
cument to

purchaser
il dynamic
in track.

ARnOra

5.3

Bending tests for concrete sleepers and bearers shall be undertaken for one of the following purposes:

a)
b)

method A: verification of bending capacities as predicted by the design calculation;

method B: verification of minimum performance requirements for loads in track.

The purchaser shall define the method to be used in order to ensure that the required performance is

fulf

5.3.

illed at all load levels.

2 Method A: verification of bending capacities

Sleepers and bearers shall be tested in order to demonstrate compliance with the product design.

©IS
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The bending capacities for the first crack formation, M,

cr

shall be used as reference test bending

moments, M, for the calculation of test loads and acceptance criteria in accordance with ISO 22480-2.
Any relevant regional or national standard may be used to predict the bending capacity for the first

crack form

ation, M_,, of the sleeper or bearer (detailed information is given in Annex B).

The calculation of the bending capacity for the first crack formation shall take into account:

materi

a)
b)

al properties;

dimensions;

‘)
d)

prestr

age of

5.3.3 Mg

Sleepers 3
performan
on charact
loads base

The age of
determine

Impact coe
tests at the

The charag
calculation

6 Data

6.1 Gen

The data rg

3 £, Y i
ESSTITE TOTCC OT T CTITITOT CCTITCTTT,

Lhe sleeper at the moment of testing.

thod B: verification of minimum performance requirements

ce requirements defined by the purchaser. The test loads and acceptanc¢e’criteria are ba
eristic bending moments, My, and additional requirements for exdeptional and accide
1 on measurement in track (detailed information is given in AnnexC).

Lhe sleeper or bearer at the moment of testing is taken into agcount by a coefficient k, use
the acceptance criterion for first crack formation.

fficients kq, k, and k5 are used to determine the acceptance criteria for the performa
different load levels.

teristic bending moments, M,, shall be used as reference test bending moments, M, for|
of test loads and acceptance criteria in accordance with ISO 22480-2.

to be supplied

bral

quired for production and-testing of sleepers and bearers shall be supplied by the purch

nd bearers shall be tested in order to demonstrate compliance with the minimum

sed
htal

d to

nce

the

iser

or the supplier depending on the désign process and the test method required by the purchaser.

The purchaser shall define which’method shall be used.

6.2 Data to be supplied by the purchaser

The purchgser shall specify at least the following data:

a) relevanpt regional or national standards to be taken into account;

b) required<tests-and-choice-afoptionsfor-design-approval;

c) age of the sleeper or bearer used for design approval and routine tests;

d) in case of method A; bending capacities M, . o5 Mcy  neg and - if required - Mg, . oo

e) incase of method B; characteristic bending moments My .o, My o and - if required - My . ., and
My ¢ poss

f) depending on tests required by the purchaser, the coefficients ki, ky, kyg, k14, ko4, k3 and qp oy fap

g) drawings and specifications for:
1) main dimensions (see Table 1) or detailed sleeper geometry, if specified by the purchaser;

6 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=8c5460eb6e0a765f20f8059fb7f0de32

1SO 22480-1:2022(E)

2) if specified by the purchaser: prestressing system (including material strength, number and
position of prestressing elements, pressing force, indentation of prestressing wires, if present

and anchorage devices, if any);

3) if'specified by the purchaser: material characteristics of concrete and additional reinforcement;

4) fastening system interface, rail profile and geometric layout;

5) particular tolerances (if deviating from 8.1.1, see Table 1);

6) ifrequired, conductor rail insulator supports;

h)

j)
6.3

6.3
Thd

6.3
Thd

6.3

if required, absolute maximum and minimum weight of the concrete sleeper and bearéer
per sleeper or kg/m);

any additional technical specification, e.g. electrical insulation;

if required, storage conditions of sleepers for testing.
Data to be provided by the supplier

1 Before the design approval tests
supplier shall specify the following data:

detailed production drawing of the sleeper or bearer including the prestressing
reinforcement;

characteristics of materials;

in case of method B: coefficient k, for eachisection, to be approved by the purchaser;
description of manufacturing process;

description of the prestressing system including anchoring system (if any):

1) for bonded anchoring ‘systems: the adherence specification of the tendons, fd
indentation;

2) foranchor elements inside the sleeper: characteristics of chemical, dimensional and 1
tolerances.

2 After thedesign approval tests

suppliefishall specify the design approval test report.

3 “Prior to start-up of production

[kilograms

system or

r example

mechanical

The supplier shall specify:

a)
b)

all data required in Clause 10;

the production file for manufacturing data as defined in 8.2.2.

© IS0 2022 - All rights reserved
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7 Materials

7.1 General requirements

All materials shall comply with relevant International Standards. If no International Standards exist,
materials shall comply with appropriate regional or national standards. Materials other than those
specified in 7.2 to 7.7 shall only be used with the agreement of the purchaser.

Great care shall be exercised in the selection of materials to ensure the long-term durability of the
concrete. Consideration shall be given to the requirements for freeze-thaw resistance, water absorption

and abrasipmrresistatee:

Where agglregates contain varieties of silica susceptible to attack by alkalis (Na,0 and K,0 origina
from cemepnt or other sources) and if the concrete is exposed to humid conditions, precautions in

choice of c

include prgvisions which are valid where the concrete is used, taking into account previous long-t

experience using the particular combination of cement and aggregate and agreed by, the purchaser.

The suppller shall provide a document including all precautions about alkali silica reaction

agreement|by the purchaser.

NOTE Typical precaution is to apply one of the following:

a) use of Ipw-alkali cement with total alkali content, stated as Na,0 equivaléent, less than or equal to 0,60 ¢

b) use of ddditions allowed by relevant regional or national standards,where they exist;

¢) the totpl mass of reactive alkalis in the concrete not exceedifig 3,0 kg/m3 or as per relevant regiona
nationdl standards, where they exist;

d) useof dnly non-reactive aggregates, regularly confirmeé’by ex-quarry petrographic analysis (see 7.3 angd
total miss of reactive alkalis in the concrete not exeeeding 3,5 kg/m3.)

7.2 Cement

Cement shall comply with relevant regienal or national standards (see Annex D).

Use of Portland cement with minimum characteristic strength of 42,5 MPa at 28 days and comply

with relevd

Cement ot

demonstrafted and approyal-s obtained from the purchaser.

Content of

The total §
standards

nstituents shall be taken. Typical precautions are stated in the NOTE. Other precautions

int regional or national standards is recommended (see Annex D).

her than type Portland cement shall only be used if the durability of the sleepers car

505 in condrete shall be less than 4 % in mass of cement.

[se€. Annex D).

[ing
the
can
Prm

for

I or

the

ring

be

ilkali_content expressed as Na,0 equivalent shall be as per relevant regional or nati¢nal

The manuf
properties

cturer shattobtaimcertificates from the cement sSuppiier detatting the chemicatand phy
of the cement at a sufficient frequency to comply with the quality plan.

7.3 Aggregates

Aggregates shall comply with relevant regional or national standards.

ical

The manufacturer shall supply the following information to the purchaser concerning aggregates to be

used:

a) grading curve;
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petrographic analysis including:

1) susceptibility to alkaline-aggregate reaction;

2) presence of particles leading to poor abrasion resistance;
3) presence of absorbent particles leading to frost damage;
chemical analysis including:

1) maximum chloride content;

The
(qQu

Agg

Thd
min

Thd
the

Use|
can

7.4
Ing
Ifn

7.5
Adr
Cal
Thd

7.6

7.6

2) maximum sulphate content;
3) maximum organic material content.

petrographic analysis shall be carried out at least every two years and every time [the source
hrry face or strata) changes.

regates not occurring naturally shall only be used with the agreement‘of.the purchaser.

maximum size of aggregates shall be determined taking into.aecount the minimum| cover and
imum spacing of reinforcement.

properties of the fine aggregates shall not allow unacceptable abrasion of the concrete glement on
parts in contact with the ballast or on the rail seat [see 9.6 d)].

of recycled aggregates is permitted, subject to the @greement of the purchaser, when the supplier
provide evidence of origin and suitable quality of materials.

Mixing water
eneral, potable water is suitable for concCbete.

bn-potable water is used, it shall be tested according to relevant regional or national starjdards.

Admixtures
hixtures shall comply with relevant regional or national standards.
ium chloride setting,acceleration admixtures shall not be used.

supplier shalloffer a solution for durability, to be approved by the purchaser.
Concrete

1./ “Material requirements

The concrete shall generally comply with relevant regional or national standards and the following
requirements:

a)

b)
‘)

©IS

minimum characteristic compressive strength shall be:

— 45 MPa when measured on a 150 mm diameter and 300 mm high cylinder; or
— 55 MPa when measured on a 150 mm cube;

unless otherwise required by the purchaser;

water/cement ratio shall be less than 0,45 in mass;

minimum cement or equivalent binder content shall be 300 kg/m3;

02022 - All rights reserved 9
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d) compa

ction of the concrete shall be sufficient to minimize water penetration (see 9.6).

7.6.2 Information to be provided by the supplier

The supplier shall submit to the purchaser the following information about the concrete:

a) description of the constituent materials including origin, composition, shape and size;

b) mix design;

c) full description of the production process for the concrete including cold weather working, and the

storag
d) techni
1) all
2) de
3) th

a)

b)

q

d)

7.6.3 Chpanges for the material and processes

No change
7.7 Stee

7.71 Pr

Fand measurement of materials,

cal report on the following requirements:

xali content according to national standards;
sign test on the concrete, according to 9.4;

e following tests if required:

freeze-thaw resistance [see 9.6 a)];

porosity (see Annex E);

resistance to chloride penetration [see 9.6 c)];

abrasion properties of fine aggregates [see 9.6 d)].

shall be made to the materials and processes used without the agreement of the purchas
|

pstressing tendons

Prestressi

7.7.2 Rejinforcing steel

Reinforcing steel shall.comply with relevant regional or national standards and provisions valid in
place of usp. It may(be smooth, indented or deformed and shall be of weldable quality where requ

g tendons shall consist of wires, strands or bars according to the relevant regional or
national stpndards.

the
red

for reinforpementassembly. Welds shall only be used to aid assembly and shall not affect the fatigue

performanice of the sleeper.

7.7.3 Steel connecting bar for twin-block sleepers

7.7.3.1 Chemical composition

The chemical composition of the steel shall be within the following limits:

— C: between 0,28 % and 0,80 %;

— Mn: between 0,45 % and 1,40 %;

— P:less

— S:less

10

than or equal to 0,08 %;

than or equal to 0,08 %j;
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— Si: less than or equal to 0,50 %.

7.7.3.2 Mechanical properties

The mechanical properties (conventional yield strength at 0,2 % tensile strain, percentage elongation
at fracture) shall be maintained within the following limits:

a) tensile strength (R,)) in MPa: 550 <R <1 030;

b) relationship between percentage elongation and yield strength (R,) when tested in accordance
with ISO 6892-1:

— forR, =400 MPa, 4 = 8 %;
— for 350 MPa < R, <400 MPa, 4 = 14 %;
where A is the minimum percentage elongation;

c) |Brinell hardness (HBW) to be 160 < HBW < 300, when tested accordingte’'ISO 6506-1.

7.8] Embedded components

The fastening inserts are defined by the fastening system used by the purchaser and shall cpmply with
the[technical specifications and drawings of the system.

The surface of these components in contact with concreteshall be free of mud, oil, loose rudt and scale
or dther contamination.

8 |General requirements
8.1/ Design

8.1]1 Geometrical design

Typiical shapes of concrete sleepers and bearers are shown in Figures 1, 2 and 3.
Ly

~—

by
[
|
I
o —l— —6]
2
|
|
___._!_.
|
|
|
|
|
|
_I_
|
|
|
|

Key
1 gauge points

NOTE See Table 1.

Figure 1 — Typical prestressed monoblock sleeper

©1S0 2022 - All rights reserved 11
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Key
1  gauge goints

NOTE §ee Table 1.

Figure 2 — Typical twin-block reinforceéd'sleeper

NOTE §ee Table 1.

Figure 3 — Typical prestressed concrete bearer

The values|of the'main dimensions shall be determined by the purchaser.

The maxinfum,tolerances spec1f1ed in Table 1 apply to ballasted track and can be varied by the purchaser
in the case'of leClel T cquu ENTETts Suciras dedicatedconcreteetements for battastiesstrackoruse of a
sleeper laying machine, etc.

Table 1 — Maximum tolerances

Symbols Description Tolerances
L overall length of the concrete element *10 mm
by maximum bottom width of the concrete element +5 mm
b, top width of the concrete element +5 mm
bs top width of the concrete element at the axis of the rail seat +5mm
a  The purchaser shall indicate if all or part of the fastening system is included in the mass of the concrete element.
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Table 1 (continued)
Symbols Description Tolerances
h, depth at any position along the total length of the reinforced concrete element +10
measured in accordance with the quality plan [ 3 ] mm
h,, depth at any pos'ition along the tgtal length gf the prestressed concrete ele- +5
ment measured in accordance with the quality plan [_3] mm
Ly distance between gauge points taking into account the fastening system, the +2 mm
rail and the track gauge
L, position of the gauge point with regard to the end of the concrete element #8 mm
Ly total length of reinforced concrete block #8 mm
i inclination of the rail seat (see Annex F) 40,25°
f planeness of each rail seat area: with regard to 2 points 150 mm apart | mm
T relative twist between rail seats
for monoblock sleepers (see Annex F) 0,5°
for twin-block sleepers (see Annex F) 0,8°
from same track for concrete bearers (see Annex F) 0,5°
m mass of the sleeper (variation with regard to nominal weight) 2 5 %
a | The purchaser shall indicate if all or part of the fastening system is included in the mass of the concrete el¢ment.

Thd

The
reir
bar

8.1

Unl
con
oth

Thd
slee
acc

Thd
for

8.1
The

design, dimensions and tolerances of the fastening system shall be defined by the purch

purchaser shall specify the minimum cleardfices between rail fastening comp
forcement according to the fastening system tq be used, and between reinforcement and
for twin-block sleepers.

2 Concrete cover

bss there is an alternative agreement between the purchaser and the supplier, the
Crete cover for prestressing tendens shall be 30 mm from the bottom surface and 20 m
br surfaces except at the endsyof'sleepers and bearers.

above-mentioned concrete’cover requirements do not apply to the anchorage system of
pers. For these anchorage systems, the manufacturer shall propose the concrete cover
brdance with the parchaser.

minimum coricnéete cover for reinforcing steels shall be 25 mm from the bottom surface
the rail seat atea and 20 mm from the other surfaces, except for the end of spacing bars.

3 Prestressing system design

ASET.

onent and
Connecting

minimum
m from the

restressed
to apply in

hnd 15 mm

supplier shall define all data in relation with the nominal prestressing force, nominal

position of

eac

1 tendon and anchorage system.

The vertical position of the centroid of the prestressing shall be within #3 mm of the nominal vertical
position relative to the rail seat.

The vertical position of each individual prestressing tendon shall be within #6 mm of the nominal
position relative to the rail seat.

The horizontal position of each individual prestressing tendon shall be within +6 mm of the nominal
position relative to the sleeper axis.

The total initial prestressing force shall be applied within +5 % of the specified nominal force.

©IS
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8.1.4 Reinforcing steel design

The supplier shall define all data in relation with the design of the reinforcing steel and nominal position

in the conc

rete element.

The reinforcing steel shall be within +5 mm of the nominal position in all directions.

8.2 Manufacturing process

8.2.1 Ge

neral requirements

Details of
supply to t

The proces
are part of

Any chang
purchaser
sleepers ar

The concrg

production plant and equipment are the responsibility of the supplier. The supplier|s
he purchaser a description of the manufacturing process.

ses for curing, mould removal and handling conditions of the concrete sleepers and bea
the manufacturing process. They shall be submitted to the purchaser for approval.

e in the manufacturing process shall be submitted to the purchaser (for approval.
is entitled to verification that such changes will have no adverse-efféct on the conc
d bearers.

te temperature shall be monitored.

When the femperature is measured in the concrete, it shall be measured as near as possible to the 1

depth and

When the 1
at all stage
immediate

8.2.2 Mg

Before staj

mid-width of the sleeper.

hanufacturer can provide evidence of the relationship'between concrete and air temperat
s throughout the curing cycle, it is permissiblecto measure the air temperature within
curing environment instead the concrete temperature.

nufacturing rules
bmitted in confidence to the purchaser and shall include the following:

cement ratio and tolerance;

of each component of concrete plus tolerance;

gradinfg curves for each aggregate of the concrete plus tolerance;

ties of concrete after 7 days and after 28 days;
um relaxation for prestressing tendons after 1 000 h according to ISO 15630-3;

btion‘ofithe prestressing system including prestressing force and tolerance on each tend

hall

"ers

The

rete

hid-

ure
the

ting production, the supplier shall.complete a production file for manufacturing data, which

hn;

dsof concrete vibration;

shall be su
a) water

b) weight
<)

d) propet
e) maxin
f) descri]
g) metho
h) curing
i)

j)

k)

time and temperature cycle;

minimum concrete compressive strength before releasing prestressing tendons;
method used for releasing prestressing force;

stacking rules after manufacturing.

The sample sleepers submitted for design tests shall comply with the manufacturing data.

14
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3 Curing

Curing is prevention against premature drying, particularly by solar radiation and wind. The curing
method shall be approved by the purchaser.

Cur

ing should start as soon as possible after the compaction of the concrete.

The principal measures for curing concrete are:

a)
b)

keeping the formwork in place;

r‘nvpring with p]:\ch'r‘ fi]mc;

c)
d)
e)
f)
Thd

Hed
stre

Head

Any

8.2
Con

To
con
tha

The

In ¢
sha
cen
Por
be

placing of wet coverings;

sprinkling with water;

applying curing compounds which form protective membranes;
high relative humidity.

methods can be used separately or in combination.

ngth of the concrete.

t treatment can be used for:

heat treatment of concrete in the mould;

heat treatment of the fresh concrete before cencreting.

change of the heat treatment shall be submitted to the purchaser for agreement.

4  Concrete and ambient temperature
crete temperature and ambient temperature shall be controlled.

hvoid internal and surface“cracking caused by heat generated in the concrete ung
ditions, the temperature difference between the centre and the surface of the concrete s
h 20 °C.

maximum concfete temperature at the moment of compacting the concrete shall not exg

rder to avoid delayed ettringite formation (DEF), the maximum permitted concrete tg
1 not exeeed those shown in Figure 4 and shall be reduced if the sulphur trioxide con

tland'cément. If properly justified and agreed by the purchaser, higher maximum temper
|sed.

t treatment, in addition to the heat of hydration, shall be alléwed to increase the rdte of early

er normal
hall be less
eed 35 °C.

mperature
tent of the

ent expressed as a percentage of the cement by weight exceeds 2 %. Figure 4 applies to ordinary

htures may

©IS
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Key
X sulphut

Y concrete temperature (°C)

Figure

The ambie

When app

60

50

40

20

trioxide (content of the cement % by mass)

4 — Maximum curing temperature as a function.ef sulphur trioxide content in the

cement

1t temperature shall be as shown in Figure 5:

ying accelerated curing by means of, heating the mould directly, the temperature of|the
mould shalll be as shown in Figure 5.

16

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=8c5460eb6e0a765f20f8059fb7f0de32

1SO 22480-1:2022(E)

8.3

Thd
scaf

For
For

Par

time after compacting

ambient temperature (°C)

start temperature <35 °C

maximum ambient temperature <60 °C

3 h or preset time of concrete whichever is greater

increase period: maximum 15 °C/h and 10 °C/30 min, insany hour

Figure 5 — Maximum temperature curve ambient temperature

Surface finish

top surface and sides of the concrete element shall have a uniformly smooth appearancse
tering of air holes is permitted on any surface.

sleepers intended for ballasted tracks, the bottom surface shall be uniformly rough.
sleepers on ballastleSsytracks, particular requirements for the bottom surface may be re

ficular attentionCshall be paid to the rail seat area, which shall be free of any individual 14

The
sup,

Re
per
the

minimum_requirement for finish to all surfaces shall be agreed between the purchas
lier andrshall be represented by samples and/or by photographs.

edjal>work on a concrete element after demoulding, which does not affect the 1

. A random

guested.
rge void.

er and the

mechanical
ded within

ormance of the product may only be carried out if detailed procedures have been inclu

An example for requirements on surface finish can be found in Annex G.

8.4

Marking

Each concrete sleeper and bearer shall have the following permanent marking:

a)
b)

c)

©IS

year of manufacture;
mould identification;

identification mark of the production plant.

02022 - All rights reserved
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The purchaser may require additional information (permanent or not) to be identified on the concrete
sleepers and bearers.

9 Product testing

9.1 General

This clause

Two kinds

defines the testing regime and rules for acceptance of concrete sleepers and bearers.

ftests are used:

design|

routin

Bending te
bearers an

The design approval test procedures are carried out on concrete sleeper§ and bearers sele

according 1

The routin
the manuf3
tests are u

Some raily
procedure
combinatic

9.2 Mec
The follow

Occurrenc
approxima
determine

Dimension

ely 15 mm from the tensile face of the concrete element on both sides. Position of 15 m

approval test;
b test.

sts for monoblock sleepers are defined in ISO 22480-2. For twin-block concrete sleep
d special elements, any relevant regional or national standard may be used:

o a procedure agreed between the manufacturer and the purchaser.

b test procedures are carried out on concrete sleepers and bearers selected at random f
cturing production line. No additional preparation to nornfalproduction is allowed. Rou
sually assessed on a defined statistical basis.

vay networks use dual gauge and convertible gatige sleepers. In these cases, the
b in this clause may still be used but judgement<shall be made by the purchaser on
n of tests for two gauges.

hanical parameters

ng parameters are used in the tests'defined in 9.3.
e of the first crack and measurement of crack width, as defined in Clause 4, are carried ot
l from the rail seat surfaceas'detailed in Figure 6.

Xis calculated with )< I, - 15 (see Figure 1) or X = h. - 15 (see Figure 2).

—

T e

[

ers,

ted

"fom
fine

test
the

|t at
n is

AN
/
\

Figure 6 — Area for measurement of crack

For monoblock concrete sleepers, application of test loads is defined in ISO 22480-2. For twin-block
concrete sleepers, bearers and special elements, any relevant regional or national standard may be

used.

If there are requirements on crack width, it shall be measured using a graduated microscope of
minimum magnifying power of 20 times to an accuracy of 0,01 mm.

18
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9.3 Tests on product
The tests carried out are:

a) static bending test: a static load condition to confirm the behaviour of a concrete sleeper or bearer;
this test shall be carried out for design approval and routine tests;

b) cyclic bending test: a cyclic load condition which applies a pulsating and increasing load to the
concrete sleeper or bearer in order to simulate the effects of cyclic loads and impact loads in track;
this is an optional design approval test carried out at the request of the purchaser;

¢) [fatiguebemding testatyctictoad comditionr tosimutate the toadsapptiedtothecomcrety sleeper or
bearer by traffic; this is an optional design approval test carried out at the request ofthe|purchaser.

9.4] Tests on concrete
The tests to be carried out are:
a) |design approval tests of the concrete mix and routine tests of the concrete used;

b) [teston the properties of the concrete, in accordance with relevantTegional or national standards.

9.5/ Tests in combination with the fastening system
The tests to be carried out are:

a) |design approval tests, if required, which shall be-defined by the purchaser according fo relevant
regional or national standards;

b) |electrical insulation design approval testsyif required, which shall be carried out adcording to
relevant regional or national standards;

c) [routine test, if required, which shallbe defined by the purchaser.

9.6/ Additional tests

The following additional tests‘relating to the durability of the concrete may be requifed by the
purchaser (depending on the environmental conditions):

a) [freeze-thaw resistance (method defined by the purchaser);
b) |water absorpgion of concrete at atmospheric pressure (see Annex E);
c) |resistanee'to chloride penetration (method defined by the purchaser);

d) |abrasion properties of fine aggregates (method defined by the purchaser).

10 Quality control

10.1 General

The supplier shall operate a quality system, which is defined and maintained in a quality manual. This
manual shall address all actions, functions and resources, procedures and practices concerned with
achieving and providing documentary evidence that the concrete sleepers and bearers and the services
provided by the supplier meet the agreed requirements.

The quality manual shall include a quality plan for the production of concrete sleepers and bearers,
which defines and details the following:

a) the organization, structure and responsibilities;
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b) all the materials, processes and procedures for manufacturing, storing and transporting of the
concrete sleepers and bearers as described in the ISO 22480 series;

c) all testing requirements including definition of testing equipment, method of testing, frequency of
tests, etc.;

d) all other quality control procedures to ensure and verify that the concrete sleepers and bearers

and services provided are to the agreed requirements.

The purchaser shall have access to the quality manual at the premises of the supplier.

NOTE

10.2 Qua

The suppli

| Lis + F ;
Culuallbb UIl quall\._y D_yDL\,lllO IS slv\,ll I

lity control during design approval tests

b1 shall provide to the purchaser all quality documents in relation with the conerete eleme

to be submfitted to design approval tests.

This includ
a)
b)
c)
d)

detailg
detaile
detaile
proced
1) ge
2) loz
e)
f)

generd

testre

Design app
tests, prov

10.3 Qua

Before ma
documentg

For routing
of results g

es:
d drawings of the concrete element and components included;
d information of the anchoring system for prestressed elements;
d information about concrete composition as mentioned/invz.6;

ure showing how all testing requirements are fulfilled; this includes:

bnts

pmetrical tests with description of the gauge andimeasurement method for each dimenslon;

id tests on concrete and sleeper with the description of the measurement means and met

| description of the manufacturing progess;

od;

port showing compliance of the sleepers submitted to 9.3 with the dimensions and maxinjum
tolerances defined in Table 1.

roval tests, results may bewsed for the determination of test loads to be used for rou
ded that they are done jn‘the same test conditions.

lity control during manufacturing

hufacturing, the)supplier shall provide to the purchaser a quality plan including all qug

in relation.with the acceptance of materials and manufacturing of the concrete element$

testsyaltérnative test arrangements can be used if the manufacturer can provide evidg
omplying with approved test arrangements.

fine

lity

P

nce

The quality
a)
b)
<)
d)

p]an shall detail:

frequency of testing for each dimensional requirement;
frequency for load tests on concrete and on sleeper or bearer;
mechanism used to increase the inspection frequency when defects are identified;

actions to be taken in the case of defects being found to ensure recheck for compliance.

In case of early dimensional inspection of the concrete element, the quality plan shall take into account
further shortening of the element.

20
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At the request of the purchaser, the supplier can be asked to carry out from time to time certain design

approval test as part of the routine tests and confirm conformance with the requirements of this
document.

Information for inspection frequency is given in Annex H.
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Annex A
(informative)

Determination of factor k, for time dependent losses of strength

The flexural behaviour of a prestressed concrete sleeper or bearer depends essentially on the sectional

hao nractraccing forca and tha flaviiral tancila ctranagth of ~oncrata Tho lact a0 narana
¥ ¥ 1 W-o-pat e

modulus, t
change dut
The initial
transfer of]
rules for tH

The flexur

T P oot O oo S ToT Co oo I e et T o tCo oot oI g oIt o comerote—TcToot TOTIT

ing the lifetime of the sleeper or bearer.

prestressing force, P, decreases due to elastic shortening of the sleeper at the momer
prestress, steel relaxation, creep and shrinkage of the concrete, towards a final value. De

the following service phase, a continued loss of flexural tensile strength can @ppéar due to repes:
wheel loadk and environmental impacts.

Both effects lead to bending capacity for first crack varying with time, The bending moments leac
to first crack formation for sleepers and bearers after a short time aftéer production are consider
higher than at the end of lifetime. Bending cracks shall not occur du¢)te’'normal service loads during

entire lifet
or bearer t
moment M

Consequently, the characteristic bending moment M, shall be increased to a test bending momen

in order to
tests. The

M, =M
where

M,

My

Jerfia1

Jerf12

Gc,P,tl

| tensile strength, £, ¢, of concrete increases within the first weeks after production. Du

me of the sleeper or bearer. Therefore, the bending capacity for crack initiation of a slee
ested shortly after production shall be considerablyhigher than the characteristic benc
| in track.

cover time-dependent losses during the lifetime of the sleeper or bearer in design appr
est bending moment can be calculated with Formula (A.1):
k L (feonnr = faonez) = (cpn — Oz ) ] xW (

is the test bending momeént for first crack initiation (performance requirement);
is the characteristic bending moment due to actions in track;

is the flexurahtensile strength of concrete at the moment of testing;

is the flexural tensile strength of concrete at the end of lifetime;

is<the stress in concrete due to prestressing force at the moment of tesft

ers

t of
ign

ese effects can be found in international or national standards or be determined by testing.

[ing
ted

ling
bly
the
per
ling

L M,
val

A.1)

ing

GC,P,tZ

w

(eompression must be inserted with a negative value);

is the stress in concrete due to prestressing force at the end of lifetime;

is the sectional modulus.

The ratio of M, versus M, shall be used as a factor k, for the formulation of the acceptance criterion for

first crack

22

formation, that takes the age of the sleeper or bearer during testing into account.
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Factor k, can be calculated with Formula (A.2):

M
ke =—+

=i (A.2)

Acceptance criterion for approval test, e.g. for the rail seat under a positive bending moment can be
calculated with Formula (A.3):

Fr.> k. x Frg (A.3)

Thefactor & cam be different for posttive and negative test bendmg MoTents at the ratt seatjection and
slegper centre section, as it depends on sleeper geometry, prestressing force and the factor of utilization
of the cross-section (the smaller the factor of utilization, the larger is k).
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Annex B
(informative)

Calculation of the bending capacity by method A

The bending capacity for first crack formation M, of a prestressed concrete cross-section is calculated

with Formfla (B}
M, =( xo'pi+ﬁXf;:tk)XW

cr (B.1)

where

M.. 1sthe bending moment when the first crack appears;

a s the coefficient taking into account prestressing loss at the time of testing;

opi s the concrete stress at the edge of the tensile zone due to the imitial prestressing force;

B s the coefficient for concrete tensile strength;

w s the modulus of cross-section;

feek 1 the design concrete tensile strength under norinal stress at the time of testing.
The acceptpnce criterion for the static test is as follows;
— attherail seat: F,. > k. x F;
— atthe gleeper centre: F_., >k, x F .
NOTE If the bending capacity M_, is calculated with values of concrete strength and prestressing lossgs at

the time of {
The requir

M,=y

where

M

L s

M

cr 1S

esting, the coefficient for time.dependent losses is k, = 1,0.
ed bending moment for(ultimate strength is calculated with Formula (B.2):
< MCF

the bendilyg moment at ultimate strength;

the bending moment when the first crack appears;

(B.2)

y is the ratio between bending capacity for ultimate load and bending capacity for first crack
formation.

For design approval test according to ISO 22480-2, the coefficient y shall be taken as k,, Hence, the
acceptance criterion for ultimate strength in the static test is as follows:

— attherail seat: F.g > ky  x F;

— atthe sleeper centre: F g, > k). % F -

24
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If required, the fatigue test load is calculated with Formula (B.3):

Ffat: Amax,fat * FrO (B.B)

The optional part of the fatigue test according to ISO 22480-2:2022, Figure 10 is not to be performed.
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Annex C
(informative)

Determination and application of minimum performance
requirements and related test loads from experience in track for

method B

C.1 Ge

Loads fr
rolling stoc
of railway
suitable fo
ballast and

The mechahnical properties of the track can only be simulated by complex ntumerical models.

Therefore,
improvems

If analytica
in track an
of several

o:rrailway vehicles show a large scatter depending on track stiffness and maintenance lev

traffic loads on the sleepers or bearers cannot be described by simplé mechanical mo
F ordinary design calculations. In addition, the track as an assembly of elastic compone

 laboratory testing of sleepers that showed satisfying behaviour in track during a test pH
years under heavy traffic load. In the 1980s, avresearch program was carried out by

ral

k and track. Due to dynamic increase of the wheel loads and resonance pheiomena, the ef

subsoil shows non-linear elastic behaviour in combination with‘settlement of the ball

railway sleepers have been developed in the past by~festing in track and stepy
nt of the sleeper design.

] of
fect
Hels
nts,

ast.

Vise

1 models are not available, design requirements can<alternatively be found by measurenfent

ase
the

International Union of Railways (UIC) in order to determine the bending capacities of railway sleepers

used in Eu
RP 4:
prq
reg

The bending capacitiesfound by testing with various bending test arrangements for static, cyclic

fatigue loa
for railway
acceptance
track, i.e. t

‘opean railway networks. The test program and the results are documented in report D1

ne-new sleeper types should also show satisfying mechanical behaviour in track.

ject D170 Track componentidimensions
Standardization of characteristics and acceptance tests
ort RP 4 Studies-of different values which need to be taken into account with res

current testing methods. Determination of a unified test method and for
lation of recommendations

ding can_be-considered as an upper boundary for minimum performance requireme
sleepers.By applying these upper boundaries in the sleeper design process and in de
testsof new sleeper types, these new sleepers should be as good as the existing sleeper

ect
to the définition of the properties of concrete sleepers, and comparisolt of

70/

nu-

and
bnts
bign
s in

This design method has been integrated as the empirical method in EN 13230-6.

C.2 Loads on sleepers and bearers in track

Railway sleepers and bearers are subjected to repeated loads in three different directions, generally
applied simultaneously:

a) vertical loads from axle load and service conditions;

b) transverse loads from guiding forces;

<)
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The static wheel load can be higher than the nominal wheel load due to, for example:

overloaded vehicles;
transverse wind pressure;

cant deficiency which occurs when a train travels around a curve at a speed higher than the
equilibrium speed. It is the difference between the theoretical cant required for such higher speed
and actual cant provided.

The wheel-rail-contact force can be increased due to, for example:

Thd

modlel like the elastic beam on elastic support due to, for example:

out-of-roundness wheels;
railhead defects or corrugation;
levelling faults of track;
unwelded rail joints.

longitudinal distribution of the load can deviate from the result predicted by a linear elgstic design

support faults, e.g. voids under single sleepers;
the elastoplastic behaviour of ballast and subsoil;
wear of the rails;

unwelded rail joints.

In addition, high loads can act on the sleeper du€'to exceptional or accidental loads, for example:

Mos
rail

large wheel flats;

rail breaks;

uplift of the ballast at the sleeper centre due to frozen ballast (“dancing” sleepers);
derailed vehicles.

bending moments in the sleepers due to the rail seat load can vary due to, for example:
uneven distribution of the ballast reaction under the sleeper;

dynamic og.¥esonance effects due to dynamic rail seat loads.

t of these'effects are difficult to describe by mechanical models. Therefore, accurate load|models for
way leads do not exist in design codes.

C3

Loa

Consideration of loads in design of sleepers and bearers

ds due to rail traffic shall be taken into account for design and testing of sleepers or bearers with

regard to the three different load levels defined in 5.2.1.

a)

Normal service dynamic loads

The sleeper or bearer shall be designed to withstand these loads without reduction of functionality
during service life. In prestressed sleepers or bearers no bending cracks shall occur at this load level
during service life, whence time dependent losses of prestressing force and concrete strength shall
be taken into account in design and calculation of test loads. Some purchasers accept formation of
bending cracks at the centre part of sleepers at this load level. In this case, residual crack width and
fatigue shall be checked according to a method agreed by the purchaser.
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b)

Exceptional loads

The sleeper or bearer shall be designed to withstand these loads without reduction of functionality,
however the formation of bending cracks is accepted for prestressed sleepers or bearers. Any
crack shall be closed after removal of the load in order to avoid corrosion of steel reinforcement or
prestressing elements.

Accidental loads

The sleeper or bearer shall be designed to withstand these loads without reduction of functionality
of track. However, durability (i.e. resistance against failure due to corrosion or fatigue) can be

reducd

The design
moments
related to 4

calculd

testing
leadin
in trac

C.4 Dety

Sleepers a
[SO 22480
prestresse
the dominz

Once ident

C.5 Cald

The calculd

moments N, and coefficients k for the different load levels and frequency of occurrence of these lo

The initial
the charac

The test m|
sleepers of

a)

measufrement in track;

First drack formation due to normal service dynamic load - failure of concrete under repes:

d signiricantly.

of the sleeper or bearer shall be based on suitable characteristic values M, of thé beng
inder regular maintenance conditions. These characteristic bending momentsy M,,
he normal service dynamic load level. They can be determined by:

tion;

b to firstbending crack formation is an upper boundary for the characteristic bending mo
k.

ermination of minimum performance requirements by sleeper testing

-2 in order to determine the bending capacities for various mechanical failure mode
 concrete beams. The bending tests shallibe’laid out to identify the bending capacities
nt failure modes for different load levels.under static or repeated loads as described in g

fied, these bending capacities can.hejused as acceptance criteria for design approval tes

ulation of test loads fordesign approval tests

tion of test loads and acceptance criteria for bending tests is based on characteristic bend

reference test loads;F), for all bending tests defined in ISO 22480-2 shall be calculated f
eristic bending.mioments M, which shall be used as M,,.

ethods and-tést loads are related to the failure modes of reinforced or prestressed conc
bearers@s follows.

of sleepers without bending cracks after several years in track. The test bending mog[ent

ling
are

ent

hd bearers shall be tested after several yearslin service in bending tests as defined in

5 of
and
5.

S.

ling
hds.
fom

"ete

ted

flexur

hl€ensile stress

b)

28

The initial reference test load F, shall be increased by a coefficient k in order to take time-
dependent losses of prestressing force and tensile flexural strength of concrete under repeated
loads into account. The test load for a static bending test shall be k, x F,.

Yielding of reinforcement or prestressing steel - residual crack with crack width >0,05 mm due to a
single exceptional load

The initial reference test load F, shall be increased by a coefficient k;; in order to take the
exceptional load level into account. The test load for a static bending testis k¢ x F,.

NOTE Experience in track shows that a remaining crack width <0,05 mm when unloaded provides
sufficient protection of steel reinforcement or prestressing elements against corrosion.
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Failure of steel or concrete - ultimate load due to accidental load

The initial reference test load F;, is increased by a coefficient k, in order to take the accidental load

level into account. The test load for a static bending test is k, x F,.

Failure of bond between concrete and reinforcement or prestressing element - residual
crack width >0,05 mm due to repeated exceptional loads

crack with

The initial reference test load F, shall be increased by a coefficient k;4 in order to take the

exceptional load level into account. The test load for a cyclic bending test is k4 x F,.

A lo Foi3 £l £ ot 1 £ 1 P | aJd £ +ad 43
DUV CytreTatrguatTanar CoOT StCCTOT COTTCTeTC arcrratcTUat oot tO T e Pt atCt CACCPTIOTa

The initial reference test load F), is increased by a coefficient k,4 in order to take-the ¢
load level into account. The test load for a cyclic test is ko4 x F),.

Failure of bond between concrete or prestressing element due to repeated‘loads after
formation - crack width >0,10 mm when loaded or residual crack with criack width >0,
to normal service dynamic loads

The initial reference test load F;, shall be increased or decreased’hy’a coefficient g, ,,|
to adapt the fatigue load to the number of load cycles in the fatigue test with respect
spectrum in track. The test load for a fatigue bending test is,q 52y far X Fo-

NOTE Experience in track shows that a crack width <040\~mm when loaded or a residual
<0,05 mm when unloaded provides sufficient protection.ef steel reinforcement or prestressi
against corrosion.

loads

xceptional

first crack
D5 mm due

k¢ in order
to the load

crack width
hg elements

Reduction of tensile strength of steel or compressive strength of concrete due to fatigue loading -

ultimate load after repeated normal service dygnamic load

The initial reference test load F is increased by a coefficient k5 in order to take the acci
level into account. The test load for a fatigue test is k5 x F,.

Hental load
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Annex D
(informative)

Correspondence between relevant regional or national standards

This document refers to regional or national standards. Table D.1 shows standards and additional

specificati

neannbicahlain Ching Faraong and Tanan that avg ralagant forindigidu ]l tanicc rafaraone
v 1

this docun

Talple D.1 — Relevant regional or national standards and additional specifications

T TP PITCTr oI

TTrITieh oo

TITCE T PoT tirot ot © T Cro v ot ToT ity roaot COpTcoT

ent. In other countries or regions other standards may be applied.

crereTet

in

Reference| | Topic Relevant Relevant Relevant
in this doct CN standard EN standard HS/’standard
ument or specification |or specification or’'specification
Introduc- | |Additional parts |GB/T 37330 EN 13230-3
tion of series TB/T 1878 EN 13230-4
TB/T 1879 EN 13230-5
EN 13230-6
5.2.3 Characteristic N/A EN 13230-6
bending mo-
ments
5.3.2 Bending capacity |GB 50010 EN 1992-1-1
5.3.3 Coefficients N/A EN 13230-6
ky, ks, ks
6.2f) Coefficients N/A EN13230-6
ke ky, ko, k3
71a) Na,O equivalent |TB/T 3275 EN 197 JISR 5210
7.1b) Additions TB/T 3275 EN 206 JISR 5210
71¢) Reactive alkalis |TB/T.3275 EN 206 JISR 5210
72 Cement TB/T 3275 EN 197-1 JISR 5210
Use of Portland cement type CEM I
is recommended. Cement other
than type CEM I shall only be used
if the durability of the sleepers can
be demonstrated and approval is
obtained from the purchaser.
73 Aggregates TB/T 3275 EN 12620 JISA 5308 Annex A
JIS A 5005
74 Mixing water TB/T 3275 EN 1008 shall be used unless a JISA 5308 Annex C
specific criterion is not within its
scope, in which case national stand-
ards shall be used
7.5 Admixture TB/T 3275 EN 934-2 shall be used unless a JISA 6204
specific criterion is not within its
scope, in which case national stand-
ards shall be used
7.6.1 Concrete TB/T 3275 EN 206 JISA 5308
a) minimum strength class for con-
crete is C45/55
30 © IS0 2022 - All rights reserved
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